We report a case of 42-day-old girl with multiple abscesses in soft tissue sites and osteomyelitis caused by Staphylococcus aureus after an intradermal Bacillus Calmette-Guerin (BCG) vaccination. This may be an unusual complication of intradermal BCG vaccination.
INTRODUCTION
Staphylococcus aureus (S. aureus) is one of the most common causes of pyogenic skin and/or soft tissue infections [1] . In bacterial infections, including staphylococcal infections, transient bacteremia are not rarely observed, in particular in febrile children with the infections, but occult severe infections such as sepsis, endocarditis, pneumonia, osteomyelitis, and disseminated multiple abscesses are uncommon in healthy children with bacteremia [2, 3] .
S. aureus bacteremia can be caused by various conditions including intramuscular injection. However, latter condition has been rarely described as a cause of staphylococcal abscesses and/or septicemia [4] , and there are few case reports of bacteremia and subsequent multiple soft tissue abscesses that were originated from the intradermal injection site. We describe a case which had multiple subcutaneous abscesses on right anterior chest wall and osteomyelitis of left clavicle, caused by S. aureus, 1 week after an intradermal Bacillus Calmette-Guerin (BCG) vaccination.
CASE REPORT
A 42-day-old female admitted to the hospital with a one-day fever. She was born by Cesarean section at 38 weeks, weighing 3, 200 grams. The patient had normal growth and development. One week before admission, she had received an intradermal injection of BCG vaccine (BCG strain Danish-1331; Statens Serum Institute, Copenhagen, Denmark) to the left deltoid muscle at a public health center. Three days after the injection, she developed a fever and was administered antipyretics by a physician at a private clinic. Although the fever subsided 5 days after the vaccination, she showed grunting and anorexia. Six days after the vaccination, which was 1 day prior to admission, her left shoulder was swollen and the fever re- Blood test results were as follows: white blood cell count was 15,500/μL with 61% neutrophils and 24% lymphocytes, hemoglobin 8.9 g/dL, hematocrit 26.3%, thrombocytes 232,000/μL, erythrocyte sedimentation rate (ESR) 52 mm/hr, and C-reactive protein (CRP) 13.1 mg/dL (reference range, 0.01 to 0.3 mg/dL).
Empirical intravenous antibiotic therapy was initiated with cefotaxime and vancomycin. On day 3, the fever continued and a 3× 3 cm sized mass had developed on the right anterior lateral chest The clinical manifestations of our case such as multiple subcutaneous abscesses on the anterior chest walls and osteomyelitis in left clavicle might be associated with bacteremia, which was initiated from the site of intradermal BCG vaccination. Dommergues et al. [5] reported that among 2,435 children who received BCG vaccination, 2.5% of the patients developed a localized abscess, and about 30% of the abscesses occurred within 2 months following BCG vaccination. Although severe adverse reactions after the BCG vaccination are rare, among these reactions, osteomyelitis is most common (47.1%), followed by lymphadenitis or abscess formation (45.6%) [6] .
The case of S. aureus multiple abscesses after intramuscular injections were reported [7] , the subcutaneous injections such as insulin administration occasionally were reported to be causes an S. aureus abscess formation in diabetic patients [8] . Although intradermal injection is considered less-invasive, our case indicates that intradermal injection could also induce invasion of S. aureus on skin when the procedure of injection would be incorrect.
There are some limitations in this report. We did not study whether the skin flora and the pathologic S. aureus are molecular biologically same strain. Although the infant was recovered uneventfully during hospitalization and she remained healthy on followup, we did not performed immunological evaluations for chronic granulomatous disease and other immunodeficiencies [9] .
In conclusion, our case showed that intradermal injections may produce severe complications including bacteremia and abscesses.
Therefore, maintenance of aseptic conditions is important for prevention of the risk of complications such as superficial or deep, localized or distant metastatic abscesses and osteomyelitis. Also, accurate diagnosis of BCG adverse reaction such as bacterial-origin abscesses can prevent needless anti-tuberculosis treatment.
